Lesion-induced changes in the expression of ciliary neurotrophic factor and its receptor in rat optic nerve.
There is evidence that ciliary neurotrophic factor (CNTF) is involved in reactive changes following lesions of the nervous system. To investigate, whether differences in the regulation of CNTF and CNTF receptor alpha (CNTFRalpha) contribute to the differences in PNS and CNS responses to injury, we have studied their expression on the mRNA and protein level in the rat optic nerve following a crush lesion to compare them with the situation in peripheral nerve. Seven days after the lesion, CNTF mRNA and protein levels were markedly decreased at the lesion site, concommitant with the disappearance of GFAP- and CNTF-immunopositive astrocytes. CNTF levels in proximal and distal parts were less affected. This was in contrast to the situation in the PNS, where CNTF was downregulated at and distal to the lesion site. Different from other CNS regions, optic nerve astrocytes expressed CNTFRalpha mRNA under normal conditions. Following lesion, CNTFRalpha was reduced substantially only in distal and proximal parts of the optic nerve but continued to be expressed at high levels at the lesion site, suggesting that GFAP-negative, CNTF-responsive cells are present there. Our results suggest that differences in lesion-induced changes in the optic and sciatic nerve reflect differences in the response to injury of astrocytes and Schwann cells. In the light of the known actions of CNTF in inducing astrogliosis, the expression pattern observed in the optic nerve indicates that CNTF and CNTFRalpha are involved in glial scar formation in the lesion area.